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ABSTRACT

Pudukkottai is one of the ancient district in tamilnadu. Here groundwater is the most vital source of domestic and irrigation
purpose in both rural and urban regions. This study is carried out to find the ground water quality by analysing the heavy metal
concentration at different depth levels in alangudi, pudukkottai district, tamilnadu. To know the concentration of heavy metals in
groundwater the thirty water samples were collected from five different depths levels such as below 50 ft, 50-100 ft ,100-250 ft, 250-
500 ft and above 500 ft in the study area. The concentration of heavy metals such as ‘pb’, ‘ct’, ‘As’, ‘Mn’, ‘fe’ are determined using*
Atomic adsorption spectro photometer”. Then the ground water quality was evaluated by the various index values like “Enrichment
factor”, “Metal pollution index”, “Geo accumulation index” based on the above indices the study area is founded as very low degree of
heavy metal pollution. This studies finally shows that the ground water quality is not affected majorly by the heavy metal even depth
of bore well is increased in the study area.
Keywords: Enrichment factor, Metal pollution index, Geo accumulation index
INTRODUCTION

Two —thirds of the earth surface is covered by water. Water is very important to life, without water our life cannot move.
Availability of quality fresh water is one of the most critical environmental issues of the twenty first century. Ground water is an
important water resource for domestic and agriculture in both rural and urban parts of India. The chemical composition of ground water
is very important criteria that determine the quality of water. Water quality is very important and often degraded due to agricultural,
industrial and human activities. Even though the natural environmental processes provided by means of removing pollutants from water
there are definite limits. It is up to the people to provide security to protect and maintain quality of water. Drinking water with good
quality is very important to improve the life of people and to prevent diseases. Pollution of the natural environment comes from many
sources. Discharge of waste disposal from agriculture, industries and municipalities are main source of groundwater pollution by heavy
metals. Main source of heavy metal contamination is urbanization, industrialization and natural resources exploitation (mining and
energy exploration). These heavy metals are natural constitutes of natural waters; some of present at low concentrations and are
biologically important in aquatic environment, but some are toxic. Hence the present study has been undertaken to determine heavy
metals at different depth levels. The main objectives of the study is To examine heavy metal concentration level in groundwater
samples and
To suggest the suitable remedial measures to control the groundwater contamination.
METERIALS AND METHODS
Study area: Alangudi is a taluk of pudukkottai district. it is geographically located at longitude and latitude is 10°22°N  78°59’°E/
10°37°N 78°98’E. it has an average elevation of 79 meters (259 ft). As of 2001 India census alangudi had a population of 1,70,361. the
main occupation of alangudi taluk is agriculture. The sources of water supply are hand pumps, wells and bore holes. The main sole
source of ground water recharges in the study area is very low because of less rain fall. average temperature of study area is 29°C. In
order to determine heavy metals contamination 15 sites will be chosen for sample collection. Area map is shown at fig 1 & fig 2.
Analysis of the sample: The samples are to be taken from different depth levels. Such as 50 ft, 50-100ft, 100-250 ft, 250-500 ft and
above 500 ft depth levels. Such as ‘pb’, ‘cr’, ‘As’, ‘Mn’, ‘fe’. Different depth of water samples will be collected at various stations such
as 1.kothamangalam 2.Alankadu 3.melakudi 4.keelaiyur 5.kulavaipatti 6.palaiyur 7.melathur 8.kallalangudi 9.rasiyamangalam
10.muddukkuvayal 11.karampakadu 12.seriyalurjamin 13.thiruvarangulam 14.kothakottai 15. Kovilur the samples will be collected in
poly ethylene bottles which will be thoroughly washed and filled with distilled water and then taken to the sampling site. The bottles
will be emptied and rinsed with the water to be collected. The sample bottles will be covered immediately after collection. Concentration
of heavy metals in ground water are to be determined with an atomic adsorption spectro photometer with an specific lamp for particular
metal.

Figure.1.Pudukkotai district

JCHPS Special Issue 4: December 2014 WWW.jchps.com Page 178


http://www.jchps.com/
mailto:arun.civil011@gmail.com

National Conference on Green Engineering and Technologies for Sustainable Future-2014
Journal of Chemical and Pharmaceutical Sciences ISSN: 0974-2115

Pudukkottai : Alangudi Taluk
Revenue Villages

Data analysis: To express the metal contamination with respect to average shale to represent the degree of quantification of pollution.

The world surface rock shale average of individual metal has been taken to be the background following the recent works (sarala

thambavani et al.,2013) Table 2 shows the average shale values. The degree of contamination in water is determined with help of

following index values such as Enrichment factor (Ef), Metal pollution index (Mpi), Geo accumulation index ( lgeo).

Enrichment factor: Enrichment factor analysis, a method proposed by Simex and helz to assess trace element concentration, is

mathematically expressed as

EF = (Mx .Fe)/(Mb.Fey)

EF= Enrichment factor

Mx =Sediment sample concentration.

My =back ground concentration of sediment.

Fex = Iron concentration.

Fe, = back ground concentration of Iron.

Fe is always used as normalized factor sometimes Al is used as normalized factor in calculation of enrichment factor. Because fe has

a high natural concentration with comparing other metals. Five contaminant categories based on Ef values are presented at table 1.
Table 1.Five contaminant categories based on EF value

Enrichment factor value Contamination degree
<2 Deficiency to low enrichment
2-5 Moderate enrichment
5-20 Significant enrichment
20-40 Very high enrichment
>40 Extremely high enrichment

Metal pollution index (MPI1): MPI has been calculated to enable presentation of all results from the metal. In this calculation five
metal concentrations are normalized to make it to sum up and average the different metal concentration into one value.
MPI= log Zki:]_ (X/refi)
Refi = normalizer
X =mean value
Geo accumulation Index ( lgeo): A common approach to estimate the enrichment of metal concentrations above back ground or
baseline concentration is to calculate the geo accumulation Index. This index is calculated as follows
Geo accumulation Index ( lgeo) = l0g2 (Cn/1.5B)

Cy= concentration of metal; B, = back ground concentration of metal

RESULTS AND DISCUSSIONS
Table.2.Average concentration of heavy metals at alangudi taulk in ppm

Depth Fe Cr Pb Mn As

50 0.0134 0.1426 0.00146 0.020 0
50-100 0.0382 0.1985 0.0050 0.0112 0.00281
100-250 0.0363 0.2115 0.004 0.0112 0.0039
250-500 0.0655 0.2158 0.005 0.0128 0.0040
500 0.0729 0.1916 0.003 0.0196 0.0027

Iron content gives lot of adverse effect meanwhile Fe is an essential nutrient for humans. Water should have at least 0.3 ppm
iron content. But our study area has maximum of 0.072 ppm in 500 ft depth levels. Because of these low concentration of iron content
fe nutrient deficiency may occur. Trivalent chromium is an essential for humanbut it is very rare. Human bodies contains 0.03 ppm of
cr. if itis less than 0.03 insulin may reduce and it will create diabetes. Our study has optimum amount of cr. Among the all heavy metals
pb and As gives adverse effects only. It creates long term effect. Long term effect of these metal are cancer. Our study area consists of
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very low amount of pb, As, Mn does not create any adverse effect but if it low then 0.05 ppm it will create low aesthetic problem. Our
study area has very low amount of fe, Mn then limiting value. So it creates very low aesthetic problem.
Table.3.World average rock shale value in ppm
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Table.4.Enrichment factor of heavy metals in different depth levels

Depth levels Cr Pb Mn As
50 0.50004 | 0.025703 | 0.008522 0
50-100 0.245053 | 0.031172 | 0.001629 | 0.008693
100-250 0.274756 | 0.02609 | 0.001724 | 0.012666
250-500 0.155492 | 0.018251 | 0.001085 | 0.007294

500 0.12404 | 0.010516 | 0.001497 | 0.004492
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Figure.3.Enrichment factor at all depth levels
Enrichment factor (EF): The EF measured in heavy metal content with respect to a reference metal such as Fe or Al. table 3 shows
average shale values of fe, cr, pb, mn, As. it is a common procedure to estimating the anthropogenic impact on water and sediments is
to calculate a normalized enrichment factor for metal concentration (Sarala Thambavani et al., 2013) above the un contaminated back
ground levels. Table.4. presents the enrichment factor values of Cr, Mn, pb, As. From the fig 3 enrichment results show that EF of Cr
at 50 feet depth is high then all sampling site. Than EF of all sampling sites was found as less than 2. So this study falls under low
Enrichment.
Table.5. Metal pollution index of sampling sites

Depth Fe Cr Pb Mn As > log>
levels Xlref X/ref X/ref X/ref X/ref X/ref 08
50 0.0134 0.142 0.146 0.206 0 0.5094 -0.2928
50-100 0.0382 0.1985 0.505 0.1121 0.2816 1.1355 0.0552
100-250 0.0363 0.2115 0.4016 0.1128 0.39 1.1523 0.0615
250-500 0.0655 0.21538 0.5066 0.128 0.405 1.321 0.1209
500 0.0729 0.1966 0.3251 0.1966 0.2776 1.0639 0.0269
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Figure.4.Metal pollution index at various depth level
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Metal pollution index (MPI): Metal Concentration of Fe, Cr, Pb, Mn, As are taken to find out the metal pollution index. From Table
2 average concentration of Fe, Cr, pb, Mn, As are find out. from these metal concentration metal pollution index is calculated with
respect to reference values. Table 5 shows that calculated values (MPI) of heavy metals. Fig 4 shows that at 250-500 depth metal
pollution index is high then all other depth levels. if metal pollution index is high then 1 study area is considered as polluted (Ahmed
El Nemr et al., 2003). but our study area MPI is blow 1.So our area is Considered as unpolluted.

Table.5.Geo accumulation index of sampling sites

Depth levels Fe Cr Pb Mn As
50 -9.03821 -10.0381 -14.3201 -15.9128 0
50-100 -7.53277 -9.56161 -12.5364 -16.7945 -14.3787
100-250 -7.60631 -9.47009 -12.8667 -16.7859 -13.9092
250-500 -6.75574 -9.44083 -12.5316 -16.604 -13.8548
500 -6.60103 -9.61215 -13.1722 -15.9844 -14.3993
0
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Figure.5.Geo accumulation index at various depth levels
Geo accumulation index ( lgeo): Geo accumulation index is considered to find out contamination level. The results of calculation of
geo accumulation index in ground water at different depth levels are shown in table 5.it is presented in fig 5.geo accumulation index of
Fe is high then all other metal at different depth levels. There are seven level which are 0 to 6. (Fagbote Emmanuel Olubunmi et al.,2010)
our contamination level is below 0. It indicates that our study area is un-polluted level.
CONCLUSION
The impact of anthropogenic heavy metal pollution in the different depth level of sampling site was evaluated using Enrichment factor
(Ef) , Metal pollution index(MPI), Geo accumulation index( lgo) at different depth level of 15 sampling sites of alangudi. The results
show that Ef of all sampling sites was found as less than 2.So the study falls under low Enrichment. The results of Metal pollution index
(MPI), Geo accumulation index( lgo) show that the study area is regarded as non-polluted. The present study show that ground water
of alangudi taluk, pudukkottai is free from all pollution and very safe to domestic purpose and agricultural purpose.
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